A 50-year old woman, without any underlying disease, presented with pneumonia after experiencing flu-like symptoms. Streptococcus pneumoniae was identified on admission through blood culture and urine antigen tests. Staphylococcus aureus and Streptococcus pneumoniae were present in the sputum culture. Computed tomography showed cavity development in the consolidation areas, typical of staphylococcal pneumonia. The patient was intubated and received mechanical ventilation as respiratory failure progressed. She exhibited improvement following antibiotic therapy. The change in type B influenza virus serum titer confirmed that this was a unique case of severe pneumonia caused by multiple bacterial organisms following type B influenza virus infection.
INTRODUCTION
Bacterial pneumonia has been reported to occur following influenza virus infection, and Streptococcus pneumoniae, Staphylococcus aureus, and Haemophilus influenzae are the most common pathogens in such cases [1] [2] [3] . Bacterial pneumonia may be lethal, particularly in infants and elderly patients [4] [5] [6] . The majority of the severe cases of bacterial infection are those that accompany type A influenza infection [7, 8] . Moreover, influenza type B is generally considered to be less pathogenic than type A, and is believed to cause less morbidity and mortality in previously healthy adults [9] . Moreover, underlying diseases have been reported to be risk factors for influenza-related bacterial pneumonia [10] [11] [12] . In the present report, we describe a unique case of severe pneumonia caused by multiple bacterial organisms following type B influenza in a female with no underlying disease.
CASE REPORT
A 50-year old woman with no underlying disease was admitted to our hospital due to progressive fever and dyspnea. Eleven days prior to admission, she experienced fever and cough. Over the next 3 days, her condition spontaneously improved, and she was able to resume work. During that time, there was an outbreak of type B influenza infection in her family. Five days prior admission, the patient's body temperature increased to >40C. She developed an illness characterized by anorexia, general fatigue, pleuritic chest pain, and dyspnea. These symptoms became progressively worse and necessitated hospitalization.
At admission, a physical examination indicated that she was a well-developed, well-nourished woman. Her body temperature was 38.3˚C, blood pressure was 103/73 mmHg, pulse was 136 beats/min, respiratory rate was 30 breaths/min, and oxygen saturation was 91% on room air. A coarse crackle was heard throughout both the lungs. (Figure 1 ) and computed tomography (CT) (Figures 2(a) and (b) ) showed multiple consolidation areas, indicating the presence of lobar pneumonia. Infection by Streptococcus pneumoniae was confirmed on blood culture and a urine antigen test at admission.
The patient was treated with ceftriaxone (4 g/day). On the 4th day, we noted that the Streptococcus pneumoniae obtained from blood culture indicated sensitivity to 0.06 μg/mL of ampicillin (ABPC). Therefore, the antibiotic regimen was changed to ABPC (8 g/day). Staphylococcus aureus with β-lactamase and Haemophilus haemolyticus, as well as Streptococcus pneumoniae were detected on culture of sputum collected at admission. On the 9th day, CT indicated cavity formation in the consolidation areas (Figures 3(a) and (b)), which was identified as a typical feature of staphylococci pneumonia. The antibiotic regimen was then changed to sulbactam/ABPC (9 g/day). During the first 2 weeks of hospitalization, the patient's physical condition and laboratory findings improved gradually. However, on the 18th day, the patient developed respiratory failure. Blood gas analysis under administration of O 2 (15 L/min) via a face mask with − of 27.6 mmol/L. The patient was intubated and received mechanical ventilation in the intensive care unit. The initial PaO 2 /FIO 2 ratio was 71 mmHg. The findings of chest radiography were not suggestive of acute respiratory distress syndrome or heart failure. A combination therapy of meropenem (2 g/day), ciprofloxacin (600 mg/day), and teicoplanin (400 mg/day) was administered. In addition, Pseudomonas aeruginosa was detected on culture of respiratory samples on the 18th day. Gradual improvement was observed, and the patient was extubated on the 32nd day. She was discharged and is currently being followed at an outpatient clinic. Examination showed no evidence of underlying diseases or immunodeficiency. In addition, the serum levels of complement fixation antibody against type B influenza virus were 1:512 on admission, 1:256 on the 18th day, 1:32 on the 51st day, and 1:16 on the 136th day. The serum titer of type A influenza virus was not found to be increased at admission or throughout the clinical course.
DISCUSSION
In the present report, we describe a unique case of severe pneumonia following type B influenza virus infection in a previously healthy woman. The patient showed an increased respiratory rate and elevated BUN levels on admission with a CURB score of 2 [13] . She developed respiratory failure and received mechanical ventilation. These features were suggestive of severe pneumonia [14, 15] . Type B influenza has been classically considered to be less pathogenic than type A influenza in adults and infection with type B most often causes only mild symptoms. The present report is particularly notable, as we describe a case where type B influenza infection resulted in a serious clinical course.
Staphylococcus aureus, Streptococcus pneumoniae, and Haemophilus influenzae have been reported to be the major causative organisms for bacterial pneumonia following influenza virus infection [1] [2] [3] . Initially, we believed that the organism responsible for pneumonia in our patient was Streptococcus pneumoniae alone, on the basis of the results of both the blood culture and urine antigen test. Although cavity formation may be noted in pneumococcal pneumonia [16] , it has generally been regarded as a rare complication and has been observed in only 6.6% of adults [17] . However, cavity formation was observed in 7 (27%) of 26 patients with staphylococcal pneumonia in one study [18] and 5 (16%) of 31 in another study [19] . In the present case, based on the radiographic finding of multiple cavity formation and the bacterial results of the culture of sputum collected at admission, the involvement of Staphylococcus aureus was also suspected in the development of pneumonia. To our knowledge, there are only a few reported cases of bacterial pneumonia caused by multiple organisms from onset, following influenza infection without any underlying disease. A previous report showed that among 15 patients with bacterial pneumonia who were affected by influenza virus co-infection, only a single bacterial strain was isolated, and none of the patients indicated infection by multiple organisms [20] . Furthermore, it was previously shown that among 15 patients with bacterial pneumonia following influenza infection, both Staphylococcus aureus and Streptococcus pneumoniae were cultured from one patient with underlying heart disease, and both Staphylococcus aureus and Haemophilus influenzae were cultured from another patient [1] . According to a review by Joseph et al., Staphylococcus aureus, Streptococcus pneumoniae, and Haemophilus influenzae were the main bacterial pathogens associated with severe infection or death in the pandemics of the 20th century [21] . One potential cause of the severe pneumonia in the present case may be that both Staphylococcus aureus and Streptococcus pneumoniae contributed to the disease. Alternatively, it may be possible that a subsequent infection with Pseudomonas aeruginosa may worsen the clinical course. In a previous study of 15 patients with bacterial pneumonia following influenza virus infection, only 1 patient showed consolidation of 3 lobes [1] . Thus, we believe that the present case, involving consolidation in 3 lobes, is unique in terms of its rarity and severity.
Our patient was serologically established as having been infected with type B influenza. It was previously reported that an initial complement fixing antibody titer of 1:128 of greater against influenza represents clear evidence of infection [1] . The titer in the present case was sufficiently high to indicate the presence of type B influenza virus infection, which was subsequently confirmed by the change in the serum titer.
There was a brief period of improvement after influenza infection, followed by the development of new symptoms comprising pleural pain and dyspnea, which indicated the presence of bacterial pneumonia infection. This definite period of improvement was similar to the period between influenza infection and secondary pneumonia reported in a previous study [1] . The antiviral drug, oseltamivir, administered within 48 hours of symptom onset has been known to improve survival in patients with severe influenza, and may reduce secondary bacterial infection [21] . The patient in our study was not treated with antivirals because 11 days had passed between the onset of flu-like symptoms and treatment.
Type B influenza is generally regarded as having a lower morbidity and mortality in healthy persons, compared to type A influenza. The mortality rates of community-acquired pneumonia associated with types A and type B influenza have been reported to be 9.0% and 0%, respectively [7] . A description of 850 cases in Korea during the seasonal outbreak of influenza in 2011-2012 included 656 cases of type A and 194 of type B. Of these cases, there were 68 hospitalizations and 2 fatal cases attributed to type A influenza and 11 hospitalizations and no fatal cases attributed to type B influenza [22] . Some studies have reported that type B influenza primarily affects the elderly and individuals with underlying diseases [9, 15] .
Case reports have recently been published on severe streptoccocal infection associated with type B influenza in previously healthy adults in South East England [23] and Switzerland [24] . Awareness of the role that type B influenza infection may play in the severity of influenza-related illness is growing [21] . Based on previous literature and the information presented in this case, it is important to consider the possibility of multiple contributing organisms, particularly Staphylococcus aureus and Streptococcus pneumoniae, to bacterial pneumonia following type B influenza infection, and the potential for rapid progression to severe pulmonary failure.
